Summary. Plasma somatotropin (GH) Introduction.
In four 3-day old calves TRH (10 nmoles.kg-1 of body wt) induced a significant rise in plasma GH, prolactin (Prl) , thyroxine (T 4 ) and triiodothyronine (T 3 ) concentrations. The same dose of TRH injected into four 10-day old calves elicited a similar rise in plasma T 3 and T 4 concentrations, but plasma GH and Prl increased less than in 3-day old animals.
In three 3-day old or 10-day old calves born spontaneously before term (258-260 days of gestation), the increase in plasma Prl and GH concentrations following TRH was not different from that observed in mature calves of the same postnatal age.
Neither GRF 1-44, GRF 1-29 nor TRH elicited any significant change in plasma IGF,, insulin or glucose concentration in any group of calves.
Introduction.
We studied the regulation of somatotropin (GH) secretion in our work on the endocrine regulation of bone formation in calves during the perinatal period. Although GH may stimulate longitudinal bone growth in hypophysectomized rats (lsaksson, Jansson and Gause, 1982 ; Russel and Spencer, 1985) , most of its effects on bone growth are mediated through somatomedin (IGF,) (Canalis, 1983) . This is a single-chain peptide, isolated from human and bovine plasma (Honneger and Humbel, 1986) and actively stimulating the growth of hypophysectomized rats (Schoenle et al., 1982) .
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The availability of synthetic growth hormone-releasing factor (GRF) has opened a new era of investigation of the regulation of GH secretion (Wehrenberg et a/., 1985) . Synthetic GRF and thyrotropin-reieasing hormone (TRH) have been used to stimulate GH secretion in somatotrophs of various species both in vitro and in vivo (McGuffey, Thomas and Convey, 1977 ; Schanbacher, 1986) . However, to (Chihara et al., 1983) .
Assay. &horbar; Plasma GH concentration was determined using an heterologous radioimmunoassay (RIA). In our experimental conditions, the cross-reactivity of the antibody (NIADDK-anti oGH-2) with bovine GH (bGH) was 88 %. No significant cross-reaction was observed with highly purified bovine prolactin (NIH PB2), purified bovine thyroid stimulating hormone (NIAMDD-bTSH) or purified bovine chorionic somatomammotropin (gift of Professor J. F. Beckers, Brussels, Belgium). The standard and dilution curves were parallel. All values lower than 0.02 pmole were considered as not detectable. Within-assay variation was 5.5 % and interassay variation was 6.2 %. Each determination was made in triplicate.
The amino acid sequence of bovine IGF, is identical to that of human IGF, (Honneger and Humbel, 1986) ; therefore plasma IGF, concentrations were measured by RIA using a non-equilibrium double antibody system for human plasma (Zapf, Walter and Froesch, 19811 Parallelism between standard and dilution curves was verified using synthetic IGF, (Ciba-Geigy, Basel, Switzerland).
Plasma prolactin (Prl) concentration was determined by double antibody RIA (Lacroix, Ravault and Pelletier, 1977) . Plasma T 4 and T 3 concentrations were determined by RIA using T 3 (Trik) and total T 4 (Tetrak) RIA kits from the French Atomic Energy Commission (Davicco et al., 1982) . Plasma insulin concentration was measured by RIA (Richet et al., 1985) .
Plasma glucose concentration was estimated colorimetrically using the glucose oxidase method (Richet et a/., 1985).
The results were expressed as the mean ± SEM. The areas under the curves were calculated after subtracting the basal level before injection ; these levels were remarkably stable in each group of fasting animals (Coxam et al., 1987) . The Mann-Whitney U-test was used to compare between-group differences.
Results.
In six 3-day old calves, GRF 1-44 (50 pmoles.kg-1 of body wt) increased plasma GH concentration (nmoles.1-1 ) from 0.5 ± 0.08 at time 0 to 3.5 ± 0.9 (P < 0.01) five min after injection. Plasma GH concentrations increased progressively (P < 0.01) with doses of 50, 100 or 200 pmoles.kg-' of body weight to reach peak concentrations of 3.9 ± 0.9, 7.2 ± 0.6 and 10.7 ± 1.0, respectively, 10 min after injection ( fig. 1 ) . Similarly, the area under the GH curve increased progressively (P < 0.01) with doses of GRF 1-44. In six 3-day old calves injected with GRF 1-29 (50 pmoles.kg-1 of body wt) the highest plasma GH concentration at 10 min post injection (3.5 + 0.5) was not different from that observed in 3-day old calves injected with the same dose of GRF 1-44. The time required to return to basal GH level after injection was 90 and 105 min in calves injected with GRF 1-44 and GRF 1-29, respectively. However, maximal GH response to the same dose of GRF 1-44 or GRF 1-29 (50 pmoles.kg-' of body wt) in 10-day old calves was 2.2 ± 0.2 nmoies.i! or 9.9 ± 2.6 nmoles.1-1 (P < 0.011, respectively (figs. 1, 2). Neither GRF 1-44 nor GRF 1-29 had any significant effect on plasma IGF, (mean value for 3 h : 7.9 ± 0.5 or 9.5 ± 0.6 nmoles.I-1), insulin (157.4 + 80 or 131.5 ± 6.3 nmoies.i!) or glucose concentration.
In four 10-day old calves injected with GRF 1-44 (50 pmoles.kg-1 of body wt), the highest value measured for plasma GH concentration (9.9 ± 2.6) was not different from that (9.8 ± 1.0) observed in 3-day old calves injected with a fourfold dose (200 pmoles.kg-of body wt). In these 10-day old animals, GRF GRF has been used to stimulate GH secretion in farm animals (Johke et al., 1984 ; McCutcheon et al., 1984 ; Moseley et al., 1984 ; Hodate, Johke and Ohaschi, 1985) so as to increase milk yield in cows (Enright et al., 1985 ; and ewes (Hart et al., 1985) . Similarly, when GRF 1-29 was injected intravenously (0.2 nmoles.kg-' of body wt) six times per day for 10 days, cow milk yield increased by 16.1 % . TRH increased plasma GH concentration in both 45-day old calves (McGuffey, Thomas and Convey, 1977) and lactating cows (Convey et al., 1973) . These results demonstrated that both TRH and GRF could stimulate GH secretion in cattle, but nobody had studied the influence of these peptides on GH and IGF, release during the postnatal period in calves. It has been demonstrated that plasma GH response to GRF 1-44 in bovines decreases with age : the response observed in 4-month old calves was more intense than that measured in heifers or cows (Johke et al., 1984) . In these animals as well as in our calves, GRF induced a marked rise in plasma GH concentration at all the doses studied (20 to 200 nmoles.kg-1 of body wt), and this elevation occurred within 10 min after injection (Johke et a/., 1984) (figs. 1, 2) . The addition of GRF 1-44 at a concentration of 1 pmole.ml-! to cultured somatotrophs from 28-day old rats causes a 3.2-fold increase in the GH content of the medium. The same dose of GRF added to cultured pituitary cells from adult rats results in only a 2.3-fold increase in GH content (Niimi et al., 1985) . Pituitary responsiveness to GRF 1-40 is higher in infant than in postweaning rats (Cella et al., 1985) . In the same way, somatotrophs from newborn rats are more sensitive to GRF 1-40 and dibutryl cyclic AMP than those from 2 to 3-month old rats (Szabo and Cuttler, 1986) .
However, Shimano et al. (1985) observed no difference when comparing response to GRF in babies less than 7 days old to that in neonates older than 8 days. In our experimental conditions, the increase in plasma GH concentration following the same dose (50 pmoles.kg-! of body wt) of GRF 1-44 was more intense in 10-day old calves than in 3-day old ones ( fig. 1 ), indicating a difference between ovine and bovine somatotrophs : lamb response to GRF 1-44 falls with advancing gestation and is further reduced after birth (Gluckman, 1984a) . Thus, the drop in plasma GH concentration observed during the perinatal period in lambs would partly result from the altered responsiveness of the anterior pituitary to GRF (Gluckman, 1984b (Brambell, 1958) augments GRF specific binding to bovine somatotrophs, as previously shown in vitro (Velicelebi, Santacroce and Harpold, 1985) .
In our animals, TRH quickly increased (within 5 min) plasma GH concentration for at least 2 h in 3-day old calves born spontaneously at term ( fig. 3) 
